Susceptibility of plasma lipids to peroxidation.
Lipid peroxidation is an old and yet novel subject. It induces membrane disturbance and damage and its products are known to induce the generation of various cytokines and cell signaling. In the present work, the susceptibility and specificity of human plasma lipids to oxidation were studied, aiming specifically at elucidating the effects of oxidation milieu and oxidants. Cholesteryl esters (CEs) and phosphatidylcholines (PCs) were more readily oxidized in plasma than in organic solution under similar conditions. The susceptibilities of PC and free cholesterol (FC) relative to CE to free radical-mediated lipid peroxidation induced by peroxyl radicals and peroxynitrite were smaller in plasma than in organic solution. The higher rate of CE oxidation by free radicals than PC may be accounted for by the physical effects as well as higher content of polyunsaturated lipids in CE than PC. On the contrary, PC was more readily oxidized than CE by lipoxygenases. The lipid hydroperoxides were stable in organic solution but reduced to the corresponding hydroxides in plasma, the rate being much faster for PC hydroperoxides than for CE and FC hydroperoxides. It was confirmed that free radical-mediated oxidation gave both cis,trans and trans,trans, racemic, random hydroperoxides, while that by lipoxygenase gave only regio- and stereo-specific cis,trans-hydroperoxide.